Light-matter interaction on the level of single emitters and single photons has attracted significant scientific interest in recent years. Of particular interest is strong coupling of single emitters in solid state systems and its application to quantum information processing. Due to the enormous progress in semiconductor technology it has become feasible to demonstrate strong coupling of single quantum dots in high-Q microcavity systems [1] [2] [3] . Although it has been argued in these studies that it is very unlikely that several degenerated quantum dots contributed to the observed Rabi-splitting, it was not verified that the system had one and only one emitter. In this work we present proof that the emission from a strongly-coupled QDmicrocavity system is dominated by a single quantum emitter.
In our experiment, we observe strong coupling of single InGaAs-QDs embedded as active layer in high-Q micropillar cavities. The pillar cavities are based on a planar microcavity structure grown by molecular beam epitaxy. The planar structure consists of a λ-cavity sandwiched between an upper and a lower distributed Bragg reflector of 26 and 30 alternating AlAs/GaAs layer pairs, respectively. Electron beam lithography and plasma etching was used to realize micropillars with a diameter of 1.8 µm and Q-factors of up to 20.000. Light-matter interaction was investigated at low temperature by means of micro photoluminescence spectroscopy. In order to suppress illumination of the cavity mode by background emitters we applied resonant pumping of the excited (p-shell) state transition of a selected QD which can be shifted into resonance with the cavity mode using temperature tuning. Fig. 1 Measured autocorrelation function g (2) (τ) of the strongly coupled quantum dot microcavity system on resonance.
Strong coupling between the selected QD and the fundamental mode of the micropillar was identified by a pronounced anticrossing behaviour of the exciton and photon mode with a vacuum Rabi splitting of 56 µeV on resonance at 10.5 K. To verify quantum nature of emission and the single emitter regime we measured the photon autocorrelation function g (2) (τ) of the photons emitted from the strongly coupled system under pulsed excitation. Pronounced photon antibunching with g (2) (τ) = 0.18 was observed as a clear signature of the light-matter interaction due to a single quantum emitter (see Fig. 1 ) [4] . When the quantum dot was spectrally detuned from the cavity mode, the cavity emission remained antibunched, and also anticorrelated from the quantum dot emission. Our device demonstrates an on-demand single-photon source operating in the strong coupling regime, with a Purcell factor of 61 and a quantum efficiency of 97%.
